5-Lipoxygenase inhibitors suppress RANKL-induced osteoclast formation via NFATc1 expression.
5-Lipoxygenase synthesizes leukotrienes from arachidonic acid. We developed three novel 5-LO inhibitors having a benzoxazole scaffold as a potential anti-osteoclastogenics. They significantly suppressed RANKL-induced osteoclast formation in mouse bone marrow-derived macrophages. Furthermore, one compound, K7, inhibited the bone resorptive activity of osteoclasts. The anti-osteoclastogenic effect of K7 was mainly attributable to reduction in the expression of NFATc1, an essential transcription factor for osteoclast differentiation. K7 inhibited osteoclast formation via ERK and p38 MAPK, as well as NF-κB signaling pathways. K7 reduced lipopolysaccharide (LPS)-induced osteoclast formation in vivo, corroborating the in vitro data. Thus, K7 exerted an inhibitory effect on osteoclast formation in vitro and in vivo, properties that make it a potential candidate for the treatment of bone diseases associated with excessive bone resorption.